Physical fitness and health are closely linked. However, regular workplace assessments of paramedic health and fitness are not conducted, despite increasing evidence that the role requires a high level of fitness due to increasing physical and psychological demands. Describing the physical attributes required to complete the day-to-day tasks of a paramedic is problematic as data has not been collated. Recent registration, and significant illness and injury rates of paramedics in Australia, make systematic identification of the role more important in order to set a standard criteria.
Introduction
Being physically fit may be defined as the ability to complete daily tasks without excessive fatigue, leaving energy left over for leisure activities and unforeseen emergencies (1) . Components measured that contribute to fitness include those related to health such as muscular strength, muscular endurance, body composition and flexibility, and those that relate to athletic skill. These components are often used to measure health status, ie. the current health level and ability to complete certain tasks (2) . Therefore to understand if paramedics are physically fit it is important to understand the daily tasks performed and their health status. The World Health Organization (3) defines health as 'a state that incorporates physical, mental and social wellbeing', therefore it is safe to assume that there is a significant relationship between health, health status and physical fitness.
There is a prevalence of what might be considered 'poor health' in paramedics including high stress, depression, cardiovascular problems (4, 5) and obesity (6) , which potentially impacts on their ability to cope with the physical and other aspects of this demanding role. Generally, paramedics can have a negative perception or attitude toward their own health and fitness, perhaps due to factors such as shift-work (7, 8) . Assessing health and fitness is problematic because of perceived negativity linked to fear of job loss (9) . However, evidence from research in Ireland and the Czech Republic indicates paramedics require a certain level of fitness, and therefore health status, due to significant increases in physical and psychological demands of the role (10, 11) . Overall, a lack of fitness may contribute to poor paramedic health and risks such as cardiovascular disease (CVD) (10) (11) (12) . The physical aspects of the paramedic role and what tasks constitute the day-to-day job, are still largely unquantified. Studies specifically on emergency ambulance work have mostly focussed on the prevalence of the relationship between post-traumatic stress and exposure to distressing events (13) . Research which describes the physical attributes of emergency medical services and paramedics is lacking, unable to define the level of requisite fitness, despite the challenging physical, psychological working environment and job requirements (14) .
What is evident is that paramedic services may have an 'onboarding' or fitness assessment for new recruits to assess their ability to do the work as described in the service's job description. However, on-boarding, pre-employment healthrelated fitness tests (HRFT), physical aptitude tests and/or workers health surveillance activities (4, 9) are not standardised across ambulance services. This process is unregulated, with no clear guidance or legislation regarding specific requirements, and wholly dependent on the ambulance service employer. Once employed, health and fitness assessments to perform the job are generally not continued through a paramedic's career (9) . Paramedics perform sporadic high physical exertion tasks, such as cardiopulmonary resuscitation (CPR) (14) , between periods of relatively sedentary activity, which could place paramedics at high risk of CVD (6, 10, 11) . It is important to monitor and facilitate health and fitness levels to reduce this risk.
Expectations of the paramedic role, including fitness, will become a matter of national focus now that registration has been introduced (in December 2018) (15) . While the quantifiable demands of paramedic work is not readily evident, what is evident is the growing amount of research on illness and injury rates (16) 
Method
A comprehensive literature review was conducted using EBSCOhost, ProQuest, Ovid, Scopus, Sage, OpenGrey and Wiley Online Library. Keywords and MeSH terms used (depending on database) were: paramedic, emergency medical technician, EMT, ambulance officer, ambulance attendant, firefighter, fireman, firewoman, police, law enforcement officers, health, fitness, physical fitness, physical capacity, physical condition, perception, attitude, health perceptions, self-concept. Due to the difficulty in finding relevant results, exclusion criteria were kept to a minimum.
Three search strategies were conducted. Located article results, titles and abstracts were reviewed for relevance to the research question. Reference lists were also appraised to complement electronic database searches, providing a total of 24 articles for critical appraisal. After implementation of exclusion criteria, three assessments were made of the identified literature including: the relevance of the article to the research question, whether the literature at the top of the hierarchy of evidence had been identified fully, and the quality of evidence that had been included (17) 
Results
The 24 included articles comprised of four literature reviews, 17 quantitative studies and three qualitative and mixed method studies. Nine articles were excluded from the results as they did not specifically address paramedics, however, they are relevant to background and discussion due to significant crossover in attributes and characteristics affecting fitness for the role.
Paramedic health status
The physical tasks and the demands of the role, such as handling heavy patients and equipment and awkward postures due to the unpredictable environment, are significantly associated with injury (13). Aasa and colleagues (13) in cross-sectional study of 1500 ambulance personnel determined that more than 50% of reported injuries were due to these activities. This task-injury linkage is further supported by a biomechanical examination of task simulations undertaken by Lavender and colleagues (18) . This study showed (using a logistic regression model) that even when handling a mannequin weighing only 48 kg (in a simulation task), paramedics complete daily hazardous tasks associated with lifting and awkward positions (18) .
Six cross-sectional, international studies identify that excess weight is common in paramedics (6, 8, 10, 11, 14, 19) lowering quality of work and therefore the ability to perform physical activities. In a sample of paramedics assessed via survey (8), those with self-reported high body mass index (BMI) assess their health status as worse than those with lower reported BMI, which could result in physical limitations affecting tasks performed. This is supported in a randomised controlled trial (20) , comparing experimental (n=8) and control subjects (n=6), concluding that a twice weekly exercise intervention, combating the sedentary nature of the role and difficult activities performed, improves physical fitness therefore improving work capacity and performance (20) . The experimental group showed significant improvements in flexibility and maximal oxygen uptake (VO2 max) for example, which are commonly assessed at pre-employment. As well as reporting high BMI, paramedics report 14% less physical activity than the general public and higher levels of fatigue and stress (5). Bridgewater and colleagues (21) conducted a study investigating whether CPR performance decreased with age, finding no significant difference during 10 minutes of CPR. However, an inadvertent finding was demonstrated indicating the workload achieved is enough to induce a myocardial infarction in those with CVD. A retrospective analysis of de-identified data from a cohort of Bachelor of Paramedic Science students who participated in a simulated on-boarding/pre-employment test as per the Queensland Ambulance Service (QAS) pre-employment HFRT (4). Participants completed nine component tests forming the HFRT including the Purdue peg-board test, unilateral grip strength, and back strength and leg strength dynamometer tests. Also included were the seven and 60-stage sit-up tests, the three-minute step test, sit and reach test and the trunk rotational flexibility test (22) . Strict scoring and protocols according to QAS HFRT were adhered to throughout the study.
The results indicated that the inclusion of tests that do not represent tasks performed by a paramedic mean the preemployment test does not reliably measure recruits' fitness to perform to role (4).
Paramedics perceive physical exercise as important to their role, and necessary to perform tasks, but feel support is lacking in the workplace. Pre-employment tests are completed that do not represent the role, and regular participation and maintenance of physical health in the workplace is a health and safety risk (7). (25, 26) , but a paucity of data regarding paramedic specific risk.
Fitness levels required for paramedics
A cross-sectional study evaluating the fitness of ambulance personnel in Belfast attempted to quantify the physical demands of accident and emergency work (11) and found more than half of paramedics were overweight. This prompted the investigators to carry out a randomised controlled trial investigating the effect of a 10-week exercise intervention on working capacity and physical fitness compared to no intervention (20) . Although BMI was comparable to the general population (10, 11) , this still placed them at risk of CVD. Paramedics were also found to have difficulties in completing short periods of anaerobic work (11) . The researchers sought to see if an exercise intervention would improve outcomes (20) . The exercise intervention group completed two intensive training sessions per week for 10 weeks in total. Comparisons of changes in physical working capacity were made by measuring heart rate, blood pressure, anaerobic fitness, explosive leg power, lower back and hamstring flexibility and abdominal strength (20) . Although valid measures in sport and fitness, the relevance of these measures as well as the activities to the role of paramedics was not discussed by the authors. Improvements were shown in flexibility, sit-up performance, standing broad jump, VO2 max, lactate concentration and anaerobic thresholds.
Physical activities such as CPR are performed below anaerobic capacity (14) and can be performed well by both the layperson and paramedics, however, a certain level of fitness is beneficial to its effectiveness (27) . In a non-randomised control study (n=28), sedentary paramedics recorded significantly higher heart rates and VO2 max scores than physically active inexperienced rescuers suggesting a slower recovery (27) . A comparative study by Buzga and colleagues (10) carried out in the Czech Republic assessed and compared student paramedics' (n=32) physical fitness to professional paramedics (n=42) finding that the professional paramedics have significantly higher body weights (p<0.05) and BMI (p<0.001) but are still comparable to the general population (10) . In an American study, a retrospective analysis of emergency responders (6) reviewed consecutive pre-placement medical examinations of firefighters and ambulance recruits between 2004 and 2007 (n=370). This study investigated the prevalence of excess weight among recruits and any physiological associations with BMI to validate its use as a measure for excess adiposity in recruits (6) . Overall, paramedics were found to have proportional body weights and BMIs when compared to the general public (10). Obesity is not only linked to CVD but affects task completion as increased body fat positively correlates with demand placed on the body (14) . This is clear when minimising risk of injury when performing heavy handling and awkward postures.
Discussion
Although an identified theme, there is inconsistency in the literature when identifying what level of fitness a paramedic needs to attain, however, the implications of obesity and CVD in this population are clear. Although there may be no benefit from high fitness levels for CPR performance (21, 27) there is a benefit for carrying out physical activities in the role such as patient handling and mitigating awkward postures (18) , improving performance and reducing injury rates. The challenge of reducing those risks and achieving requisite fitness are complex.
Physical fitness is suggested as being poor among paramedics due to the prevalence of obesity (6, 10, 28) . Similar to firefighters, paramedics are at risk of CVD (11, 14, 28, 29) . Australasian Journal of Paramedicine: 2019; 16 Due to the physical tasks performed in the role, a requisite health status and fitness is required (6) , and although this is assessed at the pre-employment level, it is not monitored regularly (8) and therefore allowed to decline (as suggested by injury rates) (16) . This should be considered a safety issue for paramedics and the patients they treat. Gamble and colleagues (20) suggested that a twice weekly exercise intervention improved physical fitness, increased work capacity and would decrease absenteeism (20) . This study involved a small sample, which may have been subject to selection bias but is consistent with other studies (14) , identifying that the relevance of the exercise measurements and interventions to the role of a paramedic should be established.
It is evident in the literature that excess weight is prevalent in paramedics and is comparable to the general population (10). It is associated with elevated cardiovascular risk among future emergency responders or paramedics (6, 10) . Although it should be noted that the data used in studies such as by Buzga, Jirak and Buzgova (10) to compare to the general population were significantly out-of-date and not representative of the population's actual current levels, it is still thought that physical fitness is associated with injury risk and ability to perform tasks. Fitness levels are often measured using progressive incremental stress tests performed on a bicycle ergometer for example (10, 14, 23) , which although a recognised method to measure fitness, are not tasks specifically performed by paramedics. Similar to HFRT (4) therefore, the ideal fitness level to undertake the role of paramedic effectively cannot be identified presently.
It has been concluded that firefighters are at increased risk of CVD due to job-specific demands, such as carbon monoxide and fume exposure, but also because of shift-work, poor dietary habits, high cholesterol levels and obesity (19, 28) . Some of these factors will also contribute to the prevalence of obesity in paramedics (6), such as shift patterns and dietary habits on shift. Fitness interventions should therefore be culturally relevant to the ethos and perceptions of those at whom it is targeted (30) as well as being task specific. Not surprisingly, most paramedics begin their working life 'fit'. Recruits who are motivated to maintain physical fitness for pre-employment testing reduce the use of training programs once employed (31), therefore losing fitness. Paramedic fitness decreases and body weight increases once a person is employed, suggesting an increased susceptibility to CVD risk factors (10) . This is perhaps due to time constraints presented by shift-work and the culture of the organisation. The QAS expects employees to maintain fitness but does not provide organisational support to facilitate it (32), such as time on station or equipment to exercise. It may be perceived that once employed health and fitness does not matter, particularly if the on-boarding assessment tool is unvalidated (4) . However, more care should be taken to maintain health and fitness levels to reduce the risk of CVD and injury rates, and the ability to perform necessary tasks.
Three studies suggest excess weight and risk factors for CVD, such as high blood pressure and poor diet, are prevalent in paramedics or emergency service workers (6, 11, 14) , but may still be comparable to the general population (10) . It is also suggested that further investigation is necessary (6) . There is no apparent minimum standard fitness level for a paramedic. It may reasonably be assumed that a paramedic should be healthy. Throughout the literature a paucity in data is apparent (33) , it is therefore recommended by this author that a longitudinal study identifying physical tasks performed and the requisite fitness levels to perform them would be beneficial. 
Limitations
Limitations to the search strategies must be noted; some articles appeared pertinent to the research proposal yet the author was unable to access them through university databases. It is also acknowledged the search strategy may show discrepancies from database-to-database because different formats and use of coding was required. Also, limited resources were available and so the search and appraisal of the literature was conducted by the author only, therefore it is possible some references may have been missed. Australasian Journal of Paramedicine: 2019;16
Conclusion
A systematic literature review was conducted to define the routine physical activities performed by paramedics, and fitness levels required to complete these tasks. It was found that overall, paramedics are at risk of CVD, obesity and injury (6, 10, 11) . Studies into perceptions of paramedics, firefighters and police officers suggest physical activity is considered important (7, 34, 35) but not routinely monitored with no set level or standard recommended. It is thought that testing and maintenance of physical activity is important to reduce workrelated injury (29) , decrease cardiovascular risk and obesity, and improve ability to perform tasks. There is a paucity of data despite the relevance and importance of the area to paramedicine.
There is general consensus that the physical demands of the role require or will benefit from maintained fitness levels. However, there does not seem to be consensus regarding what the ideal levels is. Therefore, further investigation needs to be conducted to identify the day-to-day tasks of the paramedic to be able to implement appropriate workplace assessments, and to improve performance with maintained appropriate levels of health and fitness.
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